Objective-To describe the clinical and non-clinical factors which influence the waiting time from initial angiography to angioplasty. Design-Follow up of a random sample of 106 patients undergoing their first coronary angiography for whom a decision to revascularise by percutaneous transluminal angioplasty was made in 1991. The period between the date of angiography and the date of angioplasty and various clinical characteristics of patients were retrieved from medical notes in mid-1993. Patients were sampled from those investigated in the two Northern Ireland catheterisation laboratories in Belfast, which provide services for the whole ofthe province (population 1 5 million). Main measures-The dependent variable was the period between initial angiography and angioplasty, and the independent variables included age, sex, distance from cardiac catheterization centre, referral source, characteristics of the clinical history, severity of angina, and anatomical extent of disease. Cox's proportional hazards analysis was used to derive a relative hazard, expressing the relative chances of revascularisation occurring at any time during follow up. Results-Of the 106 patients studied, 93 had had percutaenous transluminal angioplasty at follow up. The most important predictors of waiting time were the presence of severe angina (relative hazards 3 1(95% confidence interval (95% CI) 1-4-6*8) and 2-7(1-2-6-2) for Canadian Cardiovascular grades III and IV v angina grade I angina), a recent history of myocardial infarction (relative hazard, 2.5(1-3-4.8), and whether or not the patient was economically active (relative hazard 0-6(0*4-1*0) for economically inactive v active patients). Although there was also an association with the relative deprivation of the area of residence of the patient it had no clear linear trend.
Predictors ofwaiting time for coronary angioplasty was not the first angiography carried out on that patient, the next eligible patient in the register was selected. The methods have been reported in detail elsewhere. '4 The group studied consisted of the 106 patients for whom coronary angioplasty was the intended treatment as indicated at the time of a joint surgical and cardiological catheterisation conference. The medical notes of these patients were retrieved during the summer of 1993. We sought a range of information, including (a) age, sex, address (postcode and electoral ward), occupation, employment status, and referral source (from a cardiologist/ physician working in a Belfast hospital versus "other"); (b) smoking habit, body mass index, family history (any first degree relative aged under 65 with myocardial infarction or sudden cardiac death), comorbidity (any previous treatment for hypertension, diabetes, or hyperlipidaemia), and severity of angina (Canadian Cardiovascular Society grade '5) . Whether Cox's proportional hazards analysis was used to adjust for important covariates." Patients who died or were lost to follow up before revascularisation were censored at that date and those who had not undergone revascularisation at the time of data abstraction were censored on that date.
In this analysis, performed with SPSS for Windows, the time from angiography to angioplasty was the dependent variable and the most important predictor variables were identified by stepwise (backward) elimination. The significance of any given variable was tested by assessing the difference in twice the logarithm of the partial likelihood of heirarchical models by x2 test, with degrees of freedom equal to the difference in the number of parameters in the model. The derived relative hazards (and the 95% confidence intervals (95% CIs)), express the ratio of the instantaneous chances of the outcome event (angioplasty) taking place in one group compared with another.
Results
Of the 106 patients for whom angioplasty was the intended treatment, 93 actually underwent the procedure during follow up. For those who underwent revascularisation the median waiting time to angioplasty was 20 days. patients, retired patients, and housewives) were 0-6 times less likely than economically active (employed) patients to receive angioplasty during follow up.
Although there was a significant association between waiting time and the relative depri- Kee hospital, there was no significant difference in the rate of myocardial infarction or death between the two groups (6-5% v 8-20/) when assessed six weeks after randomisation.
Although 97% of patients who had percutaneous transluminal coronary angioplasty in the RITA trial had the procedure performed within three months of randomisation, nearly one fifth underwent a second within six months and the risk of a repeat procedure was unrelated to the number of treatable vessels at randomisation. 2' Given that the primary use of angiography was, until recently, for single vessel disease, we are not surprised at the lack of association between waiting time and the number of diseased coronary vessels. Nevertheless, most patients participating had either severe angina or a history of myocardial infarction and our own findings therefore probably reflect a similar importance being ascribed to the clinical presentation. Indeed the extent and severity of stenoses alone helps very little in predicting the outlook for an individual patient and most myocardial infarctions are probably associated with thrombosis and rupture of previously non-critical stenoses. 25 26 It is salutary to remember, however, that the incidence of unstable angina is considerably higher after percutaneous transluminal coronary angioplasty than after coronary artery bypass grafting.2'
The tendency for economically active patients to wait for shorter periods than the economically inactive patients, accords with findings from a recent survey of 120 Canadian specialists, in which patients' work status affected the priority for revascularisation accorded them as much as clinical factors. '3 In our study employment status was assessed at the time of angiography from the medical notes and from the nursing care plan and admission slip (both of which had computer generated fields for this variable, to facilitate claims for travel expenses by relatives of unemployed patients). A prospective study would be better suited for determining the true nature of the association. Our results are consistent, however, with those from a recent survey of management of angina by general practitioners in Northern Ireland in which about one in five said that they would accord employed patients and those with dependents a higher priority for revascularisation than unemployed patients or those without dependents. 27 In a recently reported longitudinal study, patients on a low income were almost twice as likely to die within five years of angiography.28
Also, the number of people dependent on the household income was inversely related to survival. 29 The tendency to refer employed patients sooner for angiography thus seems contrary to the known risks.
Conceivably, clinicians consider that the benefits of early revascularisation could enhance the quality of more than one life if a bread winner is returned to productivity. Doctors are not immune from making value judgements such as these. 25 Although smoking, as declared by the patient and recorded in the hospital notes, did not seem to have a bearing on waiting time, the patients studied -those who had already undergone angiography-are, by definition, a preselected group. It is conceivable that the distribution of total waiting times, either from time of first clinical diagnosis or from time of first hospital referral might have been different for smokers and non-smokers. Among the larger group of 500 patients from which the present sample was drawn, smoking was not significantly associated with total duration of history of angina.'4 Anecdotally, however, it is known that some cardiologists will delay performing an exercise treadmill test until the patient stops smoking, predicting that the patient's "suitability" for revascularisation would be otherwise affected. Indeed, in our survey of management of angina by general practitioners 37% of doctors said they were likely to refer non-smokers earlier than smokers. 27 Although there was an association between waiting time and the relative deprivation of the patient's usual area of residence, no clear trend was apparent. In so far as the ability of patients to describe their symptoms adequately (or bring them to the attention of their doctors) may be correlated with their material affluence, this might, in part, be an explanation for our findings. In one recent study disadvantaged patients were less likely to attribute symptoms to a cardiac origin. 29 Other evidence suggests that the way in which patients present their symptoms may affect clinical decision making,30 31 even when cardiologists are presented with identical clinical data. Although we must be careful to avoid overinterpretation of the data, particularly because of the lack of a consistent trend and the possibility of residual confounding, our findings merit further study.
A larger more powerful study could usefully investigate the potential for interaction between the effects of the biological and demographic factors on waiting time -for instance, is the effect of angina grade attenuated or enhanced for patients from affluent areas or for the employed?
We consider this work to be only a first step in describing the clinical and non-clinical factors that influence waiting time but, as such, it has attempted to go beyond the work of the Clinical Standards Advisory Group.' We must set the work in context and apply some caveats to our conclusions. Our sample, although randomly selected, is of modest size and we have relied on data abstracted from the medical records. We believe it unlikely, however, that misclassification could account for the main effects found and the basic methodology, which has much in common with audit, has been used successfully in assessing the "appropriateness" of revascularisation. 32 The use of aggregate socioeconomic data is a potential shortcoming and the sort of analysis used in this study is obviously susceptible to the "ecological fallacy" if it turned out, for example, that relatively well off patients from the poor areas were the ones receiving angioplasty sooner, or vice versa. 248 Predictors ofwaiting timefor coronary angioplasty Nevertheless, the method has been considered to be robust33 and, in our particular analysis it probably biases the estimated relation between socioeconomic status and waiting time towards the null value.34
A further potential shortcoming in our study was the reliance on a retrospective collection of data. Our methods are, however, typical of most other studies on the topic.8 12 19 35 Whereas some doctors may be unaware of sociological influences on their prioritisation decisions, the act of observation in a prospective study might itself bias the decision making process. In fact some have argued for more explicit consideration of societal benefits in medical decision making, implying the need for constructing a "SQALY" -a social quality adjusted life year (QALY) - Harris has argued that the value of life can only sensibly be taken to be that value that those alive place on their lives.37 It may be that society should place greater store on some people's capacity to benefit from health service interventions to maximise productivity and therefore the overall social welfare available. The scrutiny and justification of such decisions, however, cannot and must not be the preserve of doctors alone. 38 Although the study might provide useful feedback to clinicians who will respond to the chief medical officer's call for consensus on prioritisation criteria, it is to be expected that local guidelines may not "travel well." Angioplasty rates in Northern Ireland at the time of the chief medical officer's report were roughly twice those in most of the rest of the United Kingdom.3 Nevertheless, United Kingdom rates are still among the lowest in Europe. Despite the very high demand on the two catheterization laboratories the median time between angiography and percutaneous transluminal carotid angioplasty was still only 20 days. Centres in other regions face different workloads and, unlike the situation in Northern Ireland in 1991, commissioning activities may have brought about much more patient traffic across district and regional boundaries, a potential distorting influence on local decision making for prioritisation.
